Role of acetyl-coenzyme A synthetase in leaves of Arabidopsis thaliana.
Acetyl-coenzyme A synthetase (ACS) is a plastidic enzyme that forms acetyl-coenzyme A (acetyl-CoA) from acetate and coenzyme A using the energy from ATP. Traditionally it has been thought to be the major source for the production of acetyl-CoA destined for fatty acid formation. Recent work suggested that the accumulation of lipids in developing Arabidopsis seeds was more closely correlated with the expression of pyruvate dehydrogenase complex than with the expression of ACS, suggesting that most of the carbon for fatty acid formation in the plastids of seeds comes from pyruvate rather than from acetate. To explore the role of this enzyme, Arabidopsis plants with altered amounts of ACS were generated by overexpressing its cDNA in either the sense or the antisense configuration. The resulting plants had in vitro enzyme activities that ranged from about 5% to over 400% of wild-type levels. The rate of [1-14C]acetate conversion into fatty acids was closely related to the in vitro ACS activity, showing that the amount of enzyme clearly limited the capacity of leaves to convert exogenous acetate to fatty acids. There was, however, no relationship between the ACS level and the capacity of the plants to incorporate 14CO2 into 14C-labeled fatty acids. These data strongly support the idea that, although plants can convert acetate into fatty acids, relatively little carbon moves through this pathway under normal conditions.